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INTENDED LEARNING OBJECTIVE 
(ILO) 


By the end of this lecture the student will be able 

to: 

* Classify the local anesthetic agents 

* Describe the mechanism of action, uses 
and adverse effects of different anesthetic 


agents 
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Main Point 


* Local anesthesia mechanism of 
action 

* Classification of local anesthesia 
according to chemical structure and 
its impact on drug characteristics 

* Factors affecting Local anesthesia 
activity 


LOCAL ANESTHESIA 
MECHANISM OF ACTION 


Local anesthesia 


Drug that induce a reversible loss 
of sensation in a localized area of 
the body without loss of 
consciousness 


Mechanism of action 


* Local anesthetics bind to receptors on 
inner surface of Na channel in nerve 
membranes resulting in their blockade 
and inhibition of generation & propagation 
of action potential 


Questions 


Which of the following best describe the 
mechanism of local anesthetics? 


À. Block potassium channels form 
outside 


B. Block sodium channels form outside 
C. Block cl channels form outside 

D. Block potassium channels form inside 
E. Block sodium channels form inside 


Classification Of Local Anesthesia According To 
Chemical Structure And Its Impact On Drug 
Characteristics 


Chemical structure of local 


All LAs consist of: 

1. Hydrophilic amine group63. 
2. Lipophilic aromatic group64. 
3. Connecting group 

(Links both groups together). 
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Classification of local 
anesthetics > 


Ester (connecting group: 

ester) 

* Rapidly hydrolyzed by 
plasma pseudocholine 
esterases: 


Short duration of .1 
.action 


Less liable to systemic .2 
toxicity, more liable to 
allergy (PABA derivatives) 
Duration of action is .3 
prolonged in genetic 
.enzyme deficiency 


Amides(connecting group: 
Amide) 


* Redistributed & 
metabolized by liver: 

.Long duration of action .1 

More liable to induce .2 

systemic 

toxicity 

Duration of action .3 

prolonged in liver disease 

& reduced hepatic blood 

flow (e.g. heart failure 


Members of local anesthetics 
Ester connecting group 


Procaine 
- Short acting (30- 60 minutes). 
- Slow tissue penetration> not used for surface 
anesthesia 
Benzocaine 
- Low solubility, cannot be prepared in injection 
form, used as surface anesthesia only 
Cocaine 


- Used only in surface anesthesia (limited use due 
to abuse potential). a surface anesthetic only. 


Members of local anesthetics 
Amide connecting group 


Lidocaine 
- Intermediate acting (2 h). 
- Rapid penetration: 1st choice for surface 
anesthesia. 
Bupivacaine 
- Long duration due to high binding to plasma 
protein. 
Ropivacaine 
- Long duration. More selective on sensory than 
on motor nerves. 


Questions 


Which of the following is a local 
anesthetic agent with less allergy 
risk? 

À. Cocaine 

B. Procaine 

C. Benzocaine 

D. Lidocaine 

E. Amiodarone 


* Factors affecting Local anesthesia activity 


Factors affecting the sensitivity of 
nerve to Local anesthetics 


* Small diameter (for pain and temp) / large diameter nerves 
for Motor activity 

* For the same diameter, myelinated nerves / unmyelinated 
nerves. 

* Nerves that fire frequently are preferentially blocked over 


nerves that fire infrequently (sensory / motor). 


NB: Blockade of Na4 channels by LA is use-dependent, i.e. they block Na+ channels 
that are in activated (open) & deactivated states more than those in resting state 
thus more effective in rapid-firing nerves (sensory). 


pH and Local Anesthetic 
Activity 
* Local anesthetics are weak bases, In 
order to increase their solubility and 
stability they are prepared as acid 
salts (e.g. lidocaine НСІ). 


Benzocaine of low water solubility, so Cannot 
prepared in injection form 
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pH and Local Anesthetic 


weak basic a AC I Y. > 9.9) 


Two forms exist simultaneously 
enon ionized form (cross membrane) 
“ ionized form (active form) 


The relation between the two forms 
depends on 


e PKa of the local anesthesia 
e PH of the tissue 


Extracellular & intracellular pH effect 
of Local anesthetic activity 


* Extracellular pH: 


- | pH (acidosis) ............... more ionized form 
are less penetration * Repeated 
injection 
- 1pH (alkalosis)............ einfection 


• Intracellular pH: 
- | pH (acidosis) ............... more ionized form 
-— more active prepare 
|carbonated 
“solution 


* Which of the following best describes 
the effect of infection on local 
anesthesia effect? 


a) Decrease extracellular pH, more ionized form 


b) Increase extracellular pH, more non-ionized 
form 


C) Decrease intracellular pH, more non-ionized 
form 


d) Increase intracellular pH, more ionized form 
e) Has no effect on local anesthesia activity 


LA & surface anesthesia 


* Lidocaine (1st choice) 
* Never to use procaine 


* Benzocaine, cocaine only used in 
surface anesthesia. 


Influence of the adjuvant 
used 


Vasoconstrictors are added to LA (except 
cocaine) to prolong duration of action and 
decrease systematic toxicity. 

NB: LA except cocaine induce VD...... 

f absorption..... f systemic toxicity& J effect 


*Epinephrine is the commonly used one 

“In contraindication of epinephrine, Felypressin 
(vasopressin analogue) is used. 

* Vasoconstrictors are CI in anesthesia of fingers, 
toes & nose [| gangrene. 
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Adverse effects of local 
anesthetics 


Most concern CNS & CVS 
CNS: 


Low concentration: Sleepiness- restlessness- 
.numbness - metallic taste 

High concentration (stimulation followed by 
depression) 

Tremors - convulsions - respiratory depression - coma - 
death 


e CVS: 


hypotension (due to vasodilation) & bradycardia. 


Adverse effects of local 
anesthetics 


* Neurotoxicity: due to the direct local effect 
of high concentration of LA injected close to nerve 
trunks or spinal cord. 

* Allergy: with esters. 

* Side effects of the adjuvant vasoconstrictors 


Methods of adminstration 


e Surface 

e Infiltration 

e Nerve block 

* |v regional anesthesia 
e Spinal 

* epidural 
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Infiltration anesthesia 
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Nerve block 


Central anesthesia block 


Spinalnérv 


^ 
Periduralraum 
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Spinal anesthesia 


* Injected in subarachnoid space below L2, 
acts on spinal roots & spinal cord. 


* Used for surgery of abdomen, pelvis & legs 
when general anesthesia is contraindicated. 


Side effects: 

.Headache (due to CSF leakage) 
.Hypotension (sympathetic nerve block) 
injury 

Infection 


Epidural anesthesia 


* Injected outside the dura, blocks spinal 
roots. 

e Same indications as spinal anesthesia with 
less risk of side effects. 

e Commonly used in obstetrics for painless 
labor 


summary 
Red 


Local anesthesia inhibit Na channel from 
inside 
LA with Ester connecting group 

Short duration 


More allergy 
Acidosis and repeated injection decrease 
Its activity 
Epinephrine prolong its duration of action 
and decrease systemic side effects 
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